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SESAME What is SESAME?

» SESAME (Synchrotron-light for Experimental Science and
Applications in the Middle East)

» First international 3rd generation Synchrotron Light Source
in the Middle East region

» Under construction near Amman (Jordan)

» Expected to become operational in 2016



A
SESAME

SESAME-Members:
Bahrain, Cyprus, Egypt, Israel, Iran,
Jordan, Pakistan, Palestine, Turkey
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SESAME
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Energy; 2.5 GeV
Circumference; 133m
Emittance; 26 nm-rad

12 Insertion Devices

13 Bend Magnet beam lines

Maximum beam line length;
37/m

12 straight sections are
available for IDs with lengths
up to 3.9 m

Space for future full energy
injector in the main ring
tunnel

» SESAME's injector (Microtron and Booster Ring) have been commissioned

» Commissioning of the storage ring is expected in 2016
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SESAME Control Group

Ibrahim Saleh Abdallah Ismail Yazan Dabain
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SESAME Control System Status

Outline:

» Overview

» Infrastructure

» Booster Control System
» |0Cs Development

» Clients Development

» Archive System

» Alarm Handler

» Future Work
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SESAME Overview

» Control System Implementation uses
(EPICS) base 3.14.12

» Clients are implemented using a custom
build of Control System Studio (CSS)
based on V.3.16

» Servers are implemented as EPICS
Input/Output Controllers (10Cs)

- Soft 10Cs (Linux Machines)
- Hard 10Cs (Libera, VME)
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T .
SESAME Overview

> Siemens S7 PLCs are used for the
machine interlocks

» Allen Bradley PLC is used for the
Personal Safety System (PSS).

» Git version Control System is used
to track development & documentation

» Development and administration
platforms use Scientific Linux 6.4

k¢
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A
SESAME Infrastructure

» Twelve virtual servers reserved to run the following:
|OCs, Archiver, Alarm Handler, GIT Repository,
Elog server, Bugzilla, Wiki server and File transfer servers

» All workstations and servers have been migrated to Scientific Linux 6.4

» All clients, servers, and controllers are connected to an isolated machine
network.

» A version control system is used to track development using
GIT. Separate repositories exist for: I0Cs, clients, documentation,
required software packages and CSS



A
SESAME Infrastructure

» Issues tracking (including bugs and tasks) is done using Bugzilla.
Any group may submit a bug/task for any other group

» ELOG is used by operators to write information during the commissioning,
which makes it easy for other people to access this information through a
Web interface, browse entries, search, download files, and optionally add,
update, delete or comment on entries

» MediaWiki server has been recently installed. Documents will be
transferred to this wiki to enable easy access

10
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SESAME Booster Control System

Supervision/Client IBM Virtual

Server with
Scientific
Linux 6.4

SIL3 Allen Bradley

EPICS 3.14.12 PLC for PSS

EPICS Server
Running on
Libera

MOXA Server for

Micro-Research Serial Devices

Finland VvME For
Timing System

SIEMENS S7-300 PLC
For Interlocks

General Architecture

X =

Booster Ring
SESAME-TAC2014- Abdallah-lbrahim-Yazan 11
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SESAME Booster Control System

Main Menu - CS-Studio

piEm Main Menu E2 = 3

_ﬁb_
Vacuum SESAME Main Control System

— Microtron Control Swsterm

Power Su pplies O peration | Actuating Motors |

Analog Signals | Trim Coils |

RF ; |

Main Magnet PS

Diagnostics — Transfer Line (1) Control Systern

Power Supplies | Wa CLLrm |

[ ]
COOI I ng — Booster Control Systerm

Wacuurm | RF |

Timi
I Ing Power Supplies | Diagnostics |
PSS Cooling | Tirming |

— Profiles

VVV V V V V

|,.-'hc:r'nE:_.-'contrc:l;nfs_.-’burt_.-‘ramping—fu = Use Current Time |
Sawe Profile | Restore Profile |

— Tools
Archiver | Alarmm Handler |

— Window Profiles

{

Sawe Profile | Restore Profile |

Machines Manager | Close |

Main CSS OPI
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SESAME  Booster Control System - Vacuum

-

CSS Screens g

—
>

ﬁ Booster PLC

MOXA Terminal Server

Ethernet EPICS Ethernet
Stream Device Vacuum S7 Driver
SoftlOC
Ethernet =
RS232] S7-300 PLC -
Serial RS232 =
Serial DI/DO =
Ll
==
D1 1
R
kil
, - =
3 5

DuaL

—} Interlocks
ION Pump Controller Gauge Controller -

Vacuum Control Architecture

Overview - Vacuum System - CS-Studio

= Owverview - Vacuum System &3 = B8
. Booster Control System
SESAME Vacuum System
IMG Pl lon Pump lon Pump Valve State Valve Interlock Valve
Pressure Pressure Pressure Current Open Closed Source Fault
Cell 01 1.6E-8 mbar 2.4E-3 mbar 1.8E-8 mbar 1.92E-5 mA MVA MYA
Cell 02 1E-8 mbar 2.4E-3 mbar 8.3E-9 mbar 7.51E-6 mA 4 - NO INTERLOCK NO FAULT
Cell 03 1.3E-8 mbar 3.5E-3 mbar 65.1E-8 mbar 6.71E-5 mA , - NO INTERLOCK NQO FAULT
Cell 04 MNVA MYA 9.9E-9 mbar 1.09E-5 mA MNVA NVA
Cell 05 4.1E-8 mbar 1.6E-3 mbar 2.5E-7 mbar 3.19E-4 mA y -@ NO INTERLOCK NO FAULT
1.9E-8 mbar 2.13E-5 mA
cell 06 NA NYVA MNLA NLA

2.8E-8 mbar 3.12E-5 mA

lon Pump Cable Interlocks

Voltage Error State Status
— lon Pump Controller @ Cellol-1IP1 @ CellO2-1P1 @ CellO3-1P1
Channel 1 6999.00 V NO ERRORS FOUNLC J Off <= On @ CellOa-IP1 @ CellO5-IP1 @ Cell06-IP1
Channel 2 |6999.00 V NO ERRORS FOUNL ) of e on @ Cello6-IP 2
Gauge Controllers Expert Panel | lon Pumps Expert Panel | Walwves Expert Panel Close
Vacuum Main OPI Vacuum Rack
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SESAME Booster Control System — Power Supplies

- DC Power Sup|

Injection Septunm

Interlocks)
Injection Kicker

Pulsed Power Extraction
Supplies Septum

Extraction Kicker

Extraction
- Steerer
Contrel and Ethernet Stream Dewig @
Interlocks = > EPICS
Ethernet S7 Driver
- > Power
Correctors Power Supplies
Supplies SoftlOC

CSsS

. . .
Power Supplies Control Architecture DC Power Supplies
—_ S —" > 7
e e e TS L R T P TP AP o ¥
i Overview - Power Supplies 532 =08
dﬁ- Booster Control System
SESAME Power Supply - Overview
Operation Instantaneous Instantaneous Trigger
itz Mode Current Current (A) Mask EOHREE [izrieal:
— DC Power Supplies
BM PULSE ON WAVEFORM 145.45 A 24.50 1073740060 ji REMOTE @ __ Details...
QF PULSE ON WAVEFORM 83.79 A 1073740056 fi REMOTE @ Details...
QD PULSE ON WAVEFORM 77.78 A 1073740055 ji REMOTE L] Details...
S-Box IDLE NyA NVA NYA NYA MVA @ Details...
Current Remote Mode Current Voltage Trigger
Current ag 199
(A) PS  Inv (Get) Voitage V) Enable
— Booster Correctors Pulsed Injection Power Supplies
@ BOCO1-PS-CRL - [0.00A - » - o Septum |7.7932E-4 A | [690.02 v 690.00 off = on|
@ BOCO2-PSCR1 - [0.01A - > - U Kicker  2.3148E5A | [340.06 V 340.00 off = on |
J BOCD3-PS-CRL - [0.14 A - > >
& BOCO4PSCRI  +[0.00A +| "] "]
@ BOCO5-PS-CR1  +[0.01A +[f0o0 ] @ -]
& BOCO6-PS-CR1 +[0.26 A +| * * w ordwa it R T
DC Power Supplies Panel | Corrector Power Supplies Panel | Pulsed Power Supplies Panel Demagnetization

Power Supplies Main OPI PowerSupplles PLC
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SESAME Booster Control System - RF

Ethernet " . —
ol — —_— _— N o
S m—am— g < EPICS -
S00 MMz RF Generator RF

Booster RF PLC so,t.oc

Etherne

DI/DO, AI/AO

>

MOXA Terminal Server

RS232
Serial

Ethernet

s

<

- - -
) —— - —

.: . N
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Electrosys RF

SS Transmitter

iHE#it
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RF Control Architecture g

Low Level Control

pid Low Level Control - RF 23 - = a8
_ Booster Control System .
SESAME Radio Frequency - Low Lewvel Control A 2
— Cawity — Aamplitude Loep ——————————————————————— Phase Loop 8 [l
! J
Voltage 37.20 kW Cavity Temp 25.30 C Ext. Loop Enable off == on Ext. Discriminator [0.00 W . ¢
Forward Power 236.33 W Circulator Temp 30.20 C K1 Enable OFF on Int. Discriminator 0.00 W ¢
.
Reflected Power 5.74 W Load Temp z9.10 C PID U Mode Al 6.39 W FID U Mode ¢1 0.00 W b
Phase Shift 10.76 mv Vacuum Pressure [3.3E-8 mbar PID U Mode A2 0.00 W PID U Mode ¢2 1.36 v
DC/Ramp Generator Control | Fhase Control I
— Interlocks — Main Oscillator ——————— . Ramp Generator — off == ©n | )
@ Input Coupler @ Circulator Temp @ cavity Temp Frequency |499.654000 MHZ Function USER ’ B
@ water Flow @ Lcad Temp @ Pss UL TE) 499.654000 | @ -0.055 W ) v
DC Level 1 &
@ Reflected Power @ ‘vacuum Pressure [1.000 ]
3.2 -
Level X
(aBmj) Output
(3.2 | _ofr = .
Reset 3.2 Loaa 9900000000000 HI-Z =™ o
— Tuner Vr
@ Up @ Down s1/ 4 L i
Automatic I Press 1 [ Press 1 » Freg. Mode »  RF Switch Y | .
3 v
Manual [ Press 1 [ Press 1 » PSI Status v ! 4
Plunger Position 0.54 mm Tuning Reset (] /)
[~ SSA Transmitter
1Y SN & S
o Main AC Ambient Temp 29.1 "C o, - - )
o Transmitter State Stop i ) Py _.‘.‘
@ Load Temp @ Trip Lockout - — 1 TN L
@ cCooling A
0 |55
Master Oscillator Settings SSA Transmitter Interlocks Set Points | Ramp Generator Expert Panel I Close .

RF Main OPI
Fall 2014 EPICS Collaboration Meeting 15




T ) .
SESAME Booster Control System - Diagnostics

Libera from Instrumentation Technology

EPICS server running on Libera box

EPICS
o1/DO Booster PLC Diagnostics
/ SoftloC

Ethernet
DO

Ethernet @

Web Browser

== --335&";:"

Oscilloscope

Diagnostics Control Architecture

Overview - Diagnostics - C5-S5tudio

i Overview - Diagnostics 52 =8

Booster Control System
Diagnostics - Overview

.dh.
SESAME

Out In Move FOM Switcher 1 Switcher 2
— Transfer Line (1) Foil Monitors Channel A Channel B Channel A Channel B
TL1-DI-FOM1 ® ® ow= in| CcAM|
Magnetron VIC Reflected Powel Deflection Tube BOCO1-DI-FOM1
— Booster Foil Monitors
Gun Current CT-BPM MIC Fwd. Power BOCO1-DI-FOM2
BOCO1-DI-FOM1 v . @ In
I QF Power Supply QD Power Supply BM Power Supply BOCOZ-DI-FOM1
BOCO1-DI-FOM2 e @ @ In
Extraction Septum BCM RF Plunger BOCO03-DI-FOM1
BOCO2-DI-FOM1 @ & @ In
RF Cavity Voltage Bumper Extraction Kicker BOCO04-DI-FOM1
BOCO3-DI-FOM1 ® ° ® In
BOCO4-DI-FOM1 ® @ & nn Spare Correctors PS Spare BOCO06-DI-FOM1
R e @ ® in Spare Spare Spare TL1-DI-FOM1
Spare Spare Spare Spare
Move FOMs Out ‘ 2 B B B
— Cameras
BOCO3-DI-VBL (CAM1) cAM

LIBERA | |

Close

Diagnostics Main OPI
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Diagr?oétics Rack

16



—— . .
SESAME Booster Control System - Diagnostics

BO-DI-LIB2 - Health - Libera - Diag: — o x i BO-DI-LIB2 - TT1024 - Libera - Diagnostics - CS-Studio
° g&sl BO-DI-LIB2 - Health - Libera - Diagnos... 53 | — O3 ) ) . =
i1 BO-DI-LIB2 - TT1024 - Libera - Diagnostics &2 g
ew ibera Screens | - scoster controrsy-
SESAME Libera Health
== = BO-DI-LIB2 -éb-s S Booster Control System
S BO-DI-LIB2 - Configuration - Libera - Diagnoatics - C5-studio . © x @ rans and Temperature ESAME Diagnostics System - TT1024 - BO-DI-LIB2
Motherboard _
i£1 BO-DI-LIB2 - Configuration - Libera - Diagnostics 32 =g Temperature 40 deg C Total Intensity
Booster Control System Fan 1 Fan 2 =
SESAME Diagnostics - Configuration - BO-DI-LIB2 Pl Sr==e e Gy | BT GE
—_—— Set Speed 4492 RPM 4492 RPM 8E6
~ Geometry ———— [~ Signal Configuration ——————— Speed Error 158 RPM 188 RPM
KX [49.9800 | KY [49.7600 | Switches Manual 2 Target Temperature [ —
Q0 [0.0000 | |piagonal 2 Trigger Source External 2 Healthd Healthd On = EEg
 Origins DscC Fixed gains ¢ — @ “Woltages 4E6 | I
X Y . — Virtex Core Power Ssupply 1.503 v
S S S— Manual Switch 3 | E
BBA [0.0000 | [0.0000 | Sl Bl CEEE— (Unused voltage) 1.814 W |
BCD [0.0000 J e Virtix ADC Interface 2476w 2E6 I
cocen (aso00 ) (om0 | | | At 30 oc & sonam pover cuppty (3208 LA AL A A R
Trigger Delay o PMC +5%v Power supply S.062 W oeo il | ] 0 ” | ||\ 11 | I | I' | ‘ W] ”Hl\\ |
-~ Current Scale —————————————— Fans Power supply 11.853 Vv 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 9599.68
Current at 0dBm  [1000.0 PMC —12V Power Supply 12.157 V millseconds
Attenuators & Switches Ctrl -5.011 W X Position
5E74
Signal Conditioning Restart EPICS Reboot 10C Close Close 471
BO-DI-LIB2 - Detailed First Turn - Libera - Diagnosti - CS-Studio 267

Eis BO-DI-LIBE2 - Detailed First Turn - Libera - Diagnostics =2 = B8

nanometers
=]
m
=]

Booster Control System

SESAM Diagnostics System - First Turn - BO-DI-LIB2 ]
1E9
E -4E7]
T -SET T T T T T T T T T T T T T T T T T T T 1
1E85 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B85 90 9599.68
3 milliseconds
] Y Position
1E7 57
\ 4E7]
1E6 |
3 2E74
7 g
B 2
1E5 r r : r r r : r r r . T ] e
o 20 40 60 80 100 120 140 160 180 200 220 240 254 g
34ns per division g
Readbacks Readbacks -2E7
A [B24as7 X [-3.14 mm Max ADC (912 /2.8 %
792380 Y [-5.80 mm Charge 0.02 nC -4E7
c 1152600 Q 0.08 = SampleWindow -SET T T T T T T T T T T T T T T T T T T T 1
= enies = o rstart 5 ] Length [31 | 05 101520 5 30 35 40 45 50 55 60 65 70 75 80 65 W 959968
millisecol

_aose |
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SESAME

Booster Control System - Cooling

e —————
- -

CSS Screens = =
— =
Security
| T%L’ Booster PLC
Flow Fault
EPICS
l —
Ethernet Cooling

SoftlOC

—

S7plc Driver

S7-300 PLC

Reset Signal
DO

Cooling Control Architecture

rMacg et Interlockks — Coolimnog Swshermms
i Magnert Interlocks - Coolimg Swywstermm =2 = B9/
—¢— Boostear omtrnmoll Sy stermm
SESAME Canalimnog Swsterwn — MMaog et Imntbteriloc ks
— el O Magnet Interlocks el OZ2 MMagrnebh Interlock s
—_ BOCO 1 COo-S B - B2 x-S B
- BOCO A oS B2 ) BOCD 2 S B2
e BOCOCO L oS B= - BOWCO2 OO S B
e BOp o 1 — - B e BO 2 - (B
viun
—— BoCOl CoOao SRS . BOCOD s BS ——
e el O Magrneth Interlioc ks - el OdE PMagrneh Interlocks
- BOCOCO =S OO S B L il BOCOCO g - S B
) BOCO S OO - B2 ) B A O r-S B 2
—_ BOCO =S O S B = e BT - S B
) B =S OO S B ) [= R el PP Sl S =
— BOCOD =S O S B S e BAOCDa = BS
— el OS Mag et Interioc ks — el Oa Magreeaet Interiocks
—— BOOCO S O B e B D S (= B
—— BT S-S B il BT &= B
— BOCOD S O -SBS e B S = B S
— B0 S O - S B e B S-S B
) BOCOCOS OO S B S - BOCOCO S OO - S BES ATy
e ) e o
Resaet I C oS |

Cooling Main OPI
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A
SESAME

Timing Control System

Timing System - CS5-Studj

i& Timing System &2 =0
> VM E Crate from PSI N Booster Control System
SESAME Timing System
- O n e EVG Ca rd Local Delay Pulse Width Ewvent Number
One EVR Ca rd — Ewent Receiver
RE-AMP ps hs 16 _Disabled | Enabied
oM bs hs e _Disabled [ Enabled
INJ-SEPT ps hs 17 _Disabled | Enabied
INJ-KICK ps us 17 _Disabled | Enabled
MICROTRON ps us 18 _Disabled | Enabled
BPM ps hs 19 _Disabled | Enabied
TL1-DI-CAM1 s pus 20 _Disabled | Enabled
BOCD3-DI-CAI ps us 20 _Disabled | Enabled
oF ps hs 16 _Disabled | Enabied
ap ps hs 16 _Disabled | Enabied
SPECTRUM s us 18 _Disabled | Enabled
Local Delay Ewvent Number Quick Control
— Ewent Generator Enable/disable DC
power supplies

START ps 384 ns |16 trigger
IN] Bs  [117118208 ns 17 Disable | Enable |
PREINJO Bs (117242240 ns |18
BPM Hs (117243136 ns |19
CAM Bs (117243264 ns |20

— Freguencies Control
System Freq. 1.000 Hz | 1Hz o
Microtron Freq. 1.00 Hz # of Pulses | o | pulses
Update System Frequency

Timing Hardware

Fall 2014 EPICS Collaboration Meeting

Timing Main OPI
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SESAME

PSS Control System

» EtherlP driver/device

support module HMI

interfaces Allen Bradley ___ .|

Guard Logix safety PLC | T— 2 SIL 3 SYSTEM |

via Ethernet to ‘ 1l J—

EPICS 10C GuardLogix PAC |
> The PSS I0C monitors | paee Froby ’

the safety interlocks
and showing them on
the CSS

m SIL31O

7T

Bl <13 10

‘15

| ) . “— . :.o
~ Safety Relays &/ .2 | L R
Safety P.B/EMG P.B Safety P.B /EMG P.B

| (Tunnel Door Cabinet) | (Control Room Cabinet)J

—

PSS Control Architecture

Fall 2014 EPICS Collaboration Meeting
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Ethernet /IR

U

EPICS

PSS Cabinets
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A
SESAME

» 10C Manager

- Enable/Disable the IOCs

- Synchronize 10Cs with the
version control repository

- Monitor the uptime, free RAM,
free space and the average
load of the I0Cs

- Manage the development
machines and other
infrastructure servers.

Fall 2014 EPICS Collaboration Meeting

|OCs Development

Machine Manager - CS-Studio

& Machine Manager £ =8
i Main Control System
SESAME Machine Control
Usemame  IOCUptime  FreeRAM  FreeSpace  Average Load Application Enable  Sync
— Virtual Machines
SERVER-RSO  (contral 24d00hd44m  664.1 MB 40,95 GB 0.00 hooster vacuum of = o @ | Update |
SERVER-RS1  (control 07d18h1lm 6334 MB 39.96 GB 0.00 booster pawer of < On @ | Update |
SERVERRS2  contrul OdBhOSm 3540MB | BTGB | 000 booster & | f of S o O | update |
SERVER-RS3  control 02d19h19m  337.6MB 39.73GB 0.00 booster diagnostic of = 0| @ | Update |
SERVER-RS4  |control 24d00hd4m | 3818 MB 40.94 GB 0.00 booster cooling of < On @ | Update |
SERVER-RSS  (control 07d17hd2m  431.2MB 40.96 GB 0.00 pss pss Of < On @ | Update |
SERVER-RS6  (control 24d00h4dm  426.8MB 4099 GB 0.00 microtron - | microtron of = On @ | Update |
SERVER-RST  |control 02d00h42m  286.3MB 39.83GB 0.00 i fll ofF = On @ | Update |
~ Service Area
SERVICEWS2  control 00d00h00m | (9.4 MB 43068 0.00 ¢ S QOEFET 0| @ | Update |
~ Control Room Machines
CONTROL-OPO  control 00d00h00m | |1189.0MB 445.81 GB 047 v e OﬁE O] @ | Update |
CONTROL-OPL control 0odoohoom | 2779MB | 44928GB | (018 ¢ o Qoo @ [ Upcete |
~ Lab Machines
LAB-WS1 control 00d00h00m | 927.3MB 60.69 GB 0.00 v N OﬁE o) @ | Update |
LABWS2  confrol 00d00hOOm | 77.4MB 1331268 | 048 ¢ o QoiFTon| @ | updte |
~ Infrastructure
SERVERIS1  control 00doohoom | 33.0MB 7476 GB 0.00 v N OﬁE o) @ | Update'
Close
10Cs Manager OPI
21



A
SESAME IOCs Development

> Basler GIGE Camera Driver

- Ace acA1300-30gm GigE camera, no drivers available

- Purpose: Speed up scientific analysis, system integration
Needed image, gain, exposure, ROIl, and trigger control

- Record types: Bi, bo, longin, longout, waveform

- Device support: Asynchronous processing (1/O thread)
- Driver support: One thread per device, message passing
- Device driver: Shared C++ libraries from Basler

Beam Image

22
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FP7 Contract 338602 SE S AME

In support of

A
SESAME IOCs Development

» Storage Ring Power Supplies Control System
- Current controlled power supplies have 2 loops; a fast voltage feedback loop and
slow current feedback loop

- We bought a power supply which already contains the voltage feedback loop from
industry (Voltage Source)

- The current feedback loop is then implemented using PSI power supplies controllers

ical Network
Power Converter

Current
Transducer

| ref V ref V |

Controller Voltage Source > Magnet ()
[
| meas T

Fall 2014 EPICS Collaboration Meeting 23




— W 5 CESSMay s
SESAME IOCs Development BEX ) pomeme i

Insupportof ==

» Storage Ring Power Supplies Control System

. . ‘ Same as
- Control room communicates with gateways IR o
Network EPICS System
. . . Servers
- Gateway distributes commands to power supplies == S —
pucal Fan-ou
Ethernet
Reference current i oR o
Waveforms 0
- PSI Gateway
Triggering and synchronization " —
Fast orblt feed baCk IPSIC‘:v;troller‘ \ng::v;trol(er' lPSICo:troller‘ |PS|Cc£moner[ _VPSIC:vr:troIIer‘l \Psnc:;trouerl
- . | DAC Bozrd ] [ DAC Bosra ! | DAC Bosrd ] ) DAC Bosro ] | Dcgar | Ll—l |
Parameterization e e e hocgﬁ‘c% L
F' d y] Power‘T Pcmg 0Drply
irmware upgrades R iR
. —  FiberLink
- Power supply drives magnet
Triggering and tracking repsonse and Architecture

jitter < 100us

Over damped response

Settling time within 50ppm < 1ms
Phase margin > 60

Fall 2014 EPICS Collaboration Meeting Gateway Controller?4



A
SESAME |IOCs Development K%

; FP7 Contact 336602 SESAME
Insupportof ==

@ CESSAMag _s

» Storage Ring Power Supplies Control System

Bode Diagram

- Controller design requirements
- Overdamped response
- Settling time < 1ms
- Error band < 50ppm
- Phase margin > 60
- PI Controller design procedure
- Gp has dominant real pole
due to magnet
- Place zero to cancel dominant pole
- Place pole at origin
- Close the loop and set bandwidth
- Select sampling rate to achieve
phase margin
- Design equations:
- Ki = Wp, 10tau = 1ms, BW = 1/tau,

Kp = L.BW, Fs > 4Fc
Fall 2014 EPICS Collaboration Meeting

Bode Diagram
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A o
SESAME Clients Development

» Basler GIGE Camera Client
- Uses EPICS client framework
- Built using C, OpenGL, SDL and AntTweakBar
- Provide an interface to control basler camera parameters
such as: image size, offset, gain, exposure and trigger source

- Provides different color maps

Camera Client

26



T .
SESAME Clients Development

> SESAME CSS
- A custom SESAME build based on CSS v3.16

From a collaboration between BNL, DESY, FRIB, ITER, SNS and other partners.
Developed by Gabriele Carcassi, Xihui Chen, Davi Dequidt, Kay Kasemir,
Kunal Shroff and others. Chaired by Eric Berryman.

- Adding archiver and alarm handler to be integrated with the CSS
- CSS starts in run-time mode directly without showing

the eclipse development windows.

, , , New Thumbwheel 28412
- Adding a thumbwheel function to the input

box widget to provide a compact fine-tunable Alafa]|a
0ld Thumbwheel 0[6]4]1
control to PVs vivivlly

—d

Fall 2014 EPICS Collaboration Meeting 27




A o
SESAME Clients Development

» SESAME CSS

- Showing screen names on windows title bar

. Magnet Power Supply - Microtron - CS _ 0O x

gl Magnet Power Supply - Microtron 3 = 8
Microtron Control System
SESAME Magnet Power Supply
@ Magnet Power Supply Off = on |—
Output Current -0.00510 A
@ Ramp Up |
W@ Ready
W@ Ramp Down |
Close

- Only one instance of identical windows allowed at a time
- Adding window profiles saving and loading to arrange the CSS
workspace

Window Profiles

[ Operation - l

Save Profile Restore Profile ‘

Fall 2014 EPICS Collaboration Meeting



A o
SESAME Clients Development

> SESAME CSS Standards

All CSS screens follow a standard interface to ease and clarify
usage for operators
Examples:

- Color coding LEDs: green LEDs show on/off state, red LEDs show

interlock signals, yellow LEDs used for limit switches
Status

& Interlocks | Of < On
Off &, On

- All reading fields have a gray background, while write-able fields

have a white background ,
Pressure Set Point

1.8E-8 mbar 3.00 |

- Tables are used throughout to monitor and control the devices

29



SESAME

» BURT (Back Up and Restore Tool)

- Saves machine state and restores it later

Clients Development

Uses a network file system to provide saved profiles on all

operator’s computers

Profiles

Save Profile

home/control/nfs/burt/ramping-fu L_?| Use Current Time

Restore Profile

Fall 2014 EPICS Collaboration Meeting

eam.

at-extract.snp (nfs) - gedit

Eile Edit View Search Jools Documents Help

i Open ~ 7 save = (1] . P
| Wed28-nice-beam-at-extract.snp < |
SDDS1
&parameter name=TimeStamp, type=string, fixed valu wed May 28
19:37:45 2014
", &end
&parameter name=LoginID, type=string, fixed wvalue=" ()", send
&parameter name=EffectiveUID, type=string, . &end
&parameter name=GrouplD, type=string, fixed value=504, &end
&parameter name i i
&parameter name type=string,
sparameter namemSnapType, typewstring. Fixed valuewAbsolute, &end
&column name=ControlName, type=string, &end
&column name=cControlType, type=string, &end
&column name=Lineage, type=string, &end
&column name=BackupMsg, type=string &end
&column RestoreMsg, string, &end
&column “ontrolMode, string, &end
&column ount, type=long &end
&column name=valueString, type=string, &end
&data mode=ascii, &end
! page number 1
MI-MA-TCL:reversePolarityl Py S “yrreverse offyt
MI-MA-TC1:I1l-set 2.eaaeaeeaea 00e0e -
EF'O'LaI].tyZ pv - "\"reverse On\'
MI-MA-TCl:I2-set pv E,BEBBBBEBBEBBEBBE&BE
MI-MA-TC2 EVEI')EF'O'LBI 1ty1 FV - "\reverse offynr
MI-MA-TC2:Il-set pv 1.2eaeeeeeeeaeeee
- evEnsEPo'Lall.tyZ pv - "\Ureverse On\""
MI-MA-TC2:1I2-set L] BBHBBHBBE&L\U
TL1-MA-CR3 EVE|SEPQIa|1‘tY1 pV - - - -1 \vrreverse offy""
1 08000000000008+00
"\"reverse off\""
. 0BOEAOEAOENOEN0E+OE
1 "\“reverse offy""
v 4.8008000000000006-01
TL1-MA-CR4 ngrsLPuLulALyZ pv 1 "\"reverse off\""
TL1-MA-CR4:I2-set pv_ - - 1 5.300000000000000e 01
TL1-MA-CRS LVLI&LFULdIALYl pv "\Ureverse on\""
TL1-MA-CRS5:I1-s5et pv - 1 1. SBBBBEBBEBBEBBEE o1
TL1-MA-CR5:revers 'PululALyZ pv “\reverse off\""
TL1-MA-CR5:I2-set pv 1. eaeeeeaeeaeeaeeefea
eversePolarityl pv "y rreverse Ony""
1-set - - - 1 2. ‘EBBBBEBBEBBEBBEE'EE)
eversePolarity2 pv “\“reverse on\""
IZ-set pw 1. 4aeeeeaeeaeeaeeefea
TL1-MA-TRP1-PS1 - .280000000000000e+00
TRP1-PS2 - - - 1 2.180000000000000e+00
-MA-TRP2-P51: - - - - 1 4.500000000000000e-01
TL1-MA-TRP2-PS2 - 1 1.010000000000000e+00
BO-PS-BM:setCurrent pv - - - - 1 2.499000000000000e+01
BO-PS-QF:setCurrent pwv - - 1 2.760000000000000e+00
BO-PS-0D:setCurrent pv - - - - 1 2.290000000000000e+80
psinjs setwoltage pw 1 6.800000000000000e+02
psinjk _setwoltage pv - - - - 1 2.000000000000000e+02
Plain Text ~ Tab width: 8 ~ Ln 42, col 54 INS
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SESAME Archive System

V.V YV VY VYV VY YV

Uses BEAUTY (Best Ever Archive Toolset Yet) Archiver
Integrates with CSS data browser

Has ability to specify a time interval

Show multiple PVs on the same plot

Uses free PostgreSQL DB

Installed on a virtual machine with access to EPICS 10Cs
Only PV reading changes are recorded in the database
All PVs are monitored currently



SESAME Archive System

Chanmnel Access

| AarchiveEnmngine |

config.xrmml

| Other tools for config
| E samples

AarchiveConfigTool

CSS-based OFPI

Archiver Architecture

Eile Edit Search C55 Window Melp

i [L Data Browser,

S i —
e s | | tex) NELE LR TR TR0 Al TR |
2. 6E-7 1.66-7 e
T — > aE-8
i g e i . )
- oy il 1
o § Ty
§ oo e W
: § e -
i U, s Ty o1 i
- [l 5-cee T .,
o i A e T R . rue g1 :
mn Mgt PR Ul o Iy’
_ - , (SR
174 187 e
e 1487
1ee-7 1567
S B T alo8 ks 1asz | 1464 1alds | 1alda | 1alle 141z 1alda  1alle | 14l 1436 1432 1434 14738 | 1a'Zs | 1430 1al3z 14’34 1a'3a | 1a'3s 1440 14z | 1a'dd  1a'de  1alds | 1alSs  1alsz  1a'S4 1alse Toid 0524
[Traces | Time Axis | Value Axes | Misc.
Shows| ikem (Bv. Formula) Display Name. Color Scan Paric Bulfer Siz Width = T T ——
= | socorvaimor oerrere [ poco vamac:gerrrasaire oo [0 | L M LT R
. .
il

. . Vacuum readings data browser
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SESAME

Uses BEAST (Best Ever Alarm System Toolkit) Alarm

ntegrates with CSS

Alarm Handler

Divides alarms per system

» Alarms can be acknowledged

Monitors Real-time alarms
» Uses PostgreSQL and Apache ActiveMQ

nstalled on a virtual machine with access to EPICS

> ANKA alarm creation server is used

|OCs

Handler

= Alanm Area Panel

Alarnm Tree == R = |
SESAME - | e | b W -
b @ Aren: Microtromn (IRNWVALID/UDF Y
b @ Area: Transfer Line (INVALID/UDI
b e Area: Booster (INVALID/NO Conn
b & Area: Infrastructure (INWVALID/Dis

Eile Edit search ©ss window Help
i - & = > i -
i [ A alarm ]|

| Alarm Table 52

Current Alarms (253)
e
COMNTROL-OPO: getL
SNTROL-OPL1: getF
LAB-WS2: getFrecRar
SERVER-RS1:getioad
SERVER-RS4:getioar
SERVER-RSS:getload
SERVER- RSG: gotiond
SERVICE-WS2: getlLog
COMNTROL-OPL:getL
LAB-WS2:getLoad
SERVER-IS1:getioad
BO-DI-LIB1: CF: ENAB
BO-DI-LIBLIIL:STATE
BO-DI-LIB1: SA: MAX
BO-DI-LIBL: SC: STAT
BO-DI-LIBL: SE:CPU
BO-DI-LIBL: SE: FANL
BO-DI-LIBL:SE:FANZ
BO-DI-LIB1l: SE: FREE
BO-DI-LIB1: SE: HEAL]
BO-OI-LIB1: SE: HEAL]
BO-DI-LIB1: SE: RAMEF
BO-DI-LIBL:SE: TEMF
BO-DI-LIBL:SE: TEMPA|

<

Acknowledged Alarms
(s
SERVER-IS1: getFree
SERVICE-WS2: getFre:
SERVICE-WSZ2: getFre

Description

wirtual

wirtual machine
wirtual rmack

MIMNOR alarm:
PMINOR alarm:
FMINOR alarm:
MINOR alarm:
MINOR alarm:
MINOR alarm:
FMIMNOR alarm:
MINGR alanm
rMAJOR alarm:
rMAJOR alarm:
PMAJOR alarmm:
INVALID alarm
INVALID alarm:
INVALID alarm
INvALID
INAALID
INALID
INVALID
INVALID
INvVALID
[LYAVZNRTEY
INvALID
INVALID
INAALID

(32
Description

minorack ed alanm: Virtual machine SERWY|
minorack ed alarm: virtual machine SERWY|

ack ed alarm:

machine COMTROL-|
COMTROL|
LAB-AWSS i
SERVER-RS|
SERVER- RS
SERVER-RE
SERVER-RE
SERWVICE-W|
CONTROL-
LaB-wWSZ
SERVER- IS

machine
machine
machine
machine

machine

machine
machine

machine

Enable Libera
Interiock

SaA max ADC reading
Signal conditioning
CPU usage

ratus

Fan 1 speed error
Fan = speed error
Free memory

: Agaregated health

Healthd Silent
Tempaorary file usage
Motherboard temperature

RF board temperature

wvirtual machine SERW

Adarrm Tirme
zZolaso8/2a
zZol14/09/07
zZolas09/09
zolas08/25
2015/03/13
zolas08/25
zolaso8as26
zZolsso8/28
Zolas08/26
Zolas09/09
zolas08/28
zolas08/27
zolas08/27
2014/08/27
zolas08/27
zola/08/27
zolas08/27
zZolas08/27
2014/08/27
zZolas08/27
zolas08,27
zZola/08/27
zolas08/27
2014/08/27

Alarm

15:37:957
17:s0:120
1319662
23:50:173
14:18:202
0z:34:a95
063167
Zo:isa:878
1z:zo:voqa
1s:05:307
09 09: 350
oS:58:20
oo:sE: 20
o9:58:20
oo:s8:zo
o9 s8:20
OS:58:20
oo:s8:20
o9:s58:20
os:sa:zo
o9:s8:20
oS:58:20
oo:sE:z0
o9:58:20

me
ZO1la4/08/20 13:23:282
2013/08/20 O7:57:423
2013/08/20 0757423

setect [

Current Sew
MINOR
MINOR
MINOR

Current Sta
[T

Current Stat
LOWW_a AR
LOWW_ALARR
LW AR

Alarm Se ~

o.54a

o.s1
o.s2
o.56
o.57
o.51
109
1.04a
124

Disconnects
Disconnect
Discor
Disconnecte

recte

Disconnects|
Disconnects
Disconnecte

Alarm Se -~

minorack' |
minorack e
minorack: e

Alarm Statu
LOWW_AaLAaRb
LOwW_ALARD
Lo ALARD

Adarrm Walue

143,826,949
74,305,536

Alarm value

157,261,829
4.615,122.94
1z,451,840

contral |
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A
SESAME Future Work

» Continue the work on the control system of the storage ring’s power
supplies and other subsystems

» Evaluation of a low cost, high performance controllers to be used
in the storage ring control system

» Direct control of the timing system EVG and EVR cards by writing a driver for
them and run a soft IOC on one of the Linux workstations
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